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Abstract: The long-term deterioration of large-scale infrastructure systems is a critical problem that if left
unchecked, could lead to catastrophic structural failures similar in magnitude to the collapse of the I-35W
Bridge (Minneapolis 2007).  Structural health monitoring (SHM) systems have been proposed for automated
detection and quantification of structural degradation in an affordable and real-time manner.  Fortunately, the
past decade has witnessed the emergence of many new sensing and information technologies that have the 
potential to radically transform current SHM system design paradigms.  This presentation provides a detailed
overview of an emerging set of sensor technologies under development at the University of Michigan.  The
overall SHM system architecture spans multiple length scales with data collected from sensors deployed at
the local and global scales of a structure.  Furthermore, a cyberinfrastructure system is proposed to aggregate
raw and processed data from multiple bridges at the regional scale.  At the local scale, self-sensing materials
are capable of directly detecting the onset of structural damage.  For example, self-sensing cement-based
composites and carbon nanotube coating systems are being developed for use in the construction of future
bridge systems.  Data from self-sensing materials, as well as from more traditional sensors, are collected
using ultra low-power wireless sensors powered by a variety of power harvesting devices fabricated using
microelectromechanical systems (MEMS).  In the system design, data collected by wireless sensors is
seamlessly streamed across the internet and ingested into a regional database system upon which finite
element models can be autonomously updated and life-cycle analyses conducted.  Sensor and analytical data
stored in the system database can also be fed into a decision making toolbox that would assist infrastructure
owners in their decision making processes.  The project makes use of short- and long-span testbed bridges,
including the New Carquinez Suspension Bridge in California, for full-scale validation of the monitoring
system.
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